Adolescent cannabis use has been linked to a number of problems including poor educational performance, risk for cannabis use disorder (CUD), and mental health problems such as early onset psychosis (Arseneault et al., 2002; Bagot, Milin, & Kaminer, 2015; Caspi et al., 2005; Chen, O'Brien, & Anthony, 2005; Meier, Hill, Small, & Luthar, 2015; Silins et al., 2014) . With more U.S. states legalizing recreational cannabis, cannabis use is expected to increase (Hopfer, 2014) . Therefore, it is important to understand how adolescents become involved with cannabis. Studies suggest that parental cannabis use is a risk factor for adolescent offspring cannabis use, and research is needed to clarify how risk for cannabis use is transmitted from parents to youth (Henry & Augustyn, 2017; Kosty et al., 2015) . The current study examines low positive parenting as a potential mechanism by which parental cannabis use history increases adolescent offspring's risk of cannabis use.
A great deal of evidence indicates that low levels of parental support, monitoring, and consistency of discipline are each related to increased risk for adolescent substance use (Anderson & Henry, 1994; Barnes & Farrell, 1992; Bohnert, Anthony, & Breslau, 2012; Lac & Crano, 2009; Stice & Barrera, 1995) . In addition, a number of studies have investigated whether low levels of these parenting practices (collectively termed "positive parenting") mediates the association between parental substance use and offspring sub-stance use (Chassin, Curran, Hussong, & Colder, 1996; Chassin, Pillow, Curran, Molina, & Barrera, 1993; Handley, & Chassin, 2013; Kerr et al., 2015; Latendresse et al., 2008) . However, nearly all of these studies have focused on alcohol use and alcohol use disorders. In general, these studies have found that low levels of positive parenting partially explain the link between parental alcoholism and adolescent offspring alcohol use Chassin, Pillow, Curran, Molina, & Barrera, 1993; Handley, & Chassin, 2013; Latendresse et al., 2008) . However, only one previous study has investigated low positive parenting as a mediator of the intergenerational transmission of cannabis use. That study was a longitudinal study of 146 adolescents ages 11-19 and their mothers and fathers. Results showed an association between parents' own adolescent cannabis use and low levels of parental monitoring, but low levels of parental monitoring did not explain the link between parental and offspring cannabis use (Kerr et al., 2015) . However, because the study measured parental cannabis use before the parents had children, it remains unclear whether low positive parenting might mediate the effect of parental cannabis use during parenthood on adolescent offspring cannabis use.
We expect that low positive parenting might indeed mediate the effect of parental cannabis use during parenthood on adolescent offspring use. Parental substance use is associated with more inconsistent discipline, monitoring, and support (Dishion & Loeber, 1985; Holden, Brown, & Mott, 1988; Tarter, Blackson, Martin, Loeber, & Moss, 1993) , which may cause relational discord between adolescents and parents and leave adolescents unsupervised (Latendresse et al., 2008) . In the context of these more discordant relationships and poor supervision, adolescents may be more likely to use substances. This theory is supported by previous findings in the alcohol literature (Chassin et al., 1993 Handley, & Chassin, 2013) . It is especially important to demonstrate this mechanism for cannabis because of the increasingly permissive legal and social climate around recreational cannabis use.
Moreover, although several studies have shown a prospective link between parental and adolescent offspring cannabis use (Bailey et al., 2016; Duncan, Duncan, Hops, & Stoolmiller, 1995; Henry & Augustyn, 2017) , these studies have two important limitations. First, they do not discriminate between parents who have a history of cannabis use versus CUD, making it difficult to know whether the more severe outcome of parental CUD accounts for adolescents' increased risk, or whether even less severe useparental use without CUD-conveys risk. Because the criteria for substance use disorders include failure to carry out major obligations at home, it is essential to parse the effects of parental cannabis use and CUD. Second, previous studies have not considered research showing that parents may not treat each of their adolescents the same way, raising the possibility that low positive parenting could be relatively unique to one adolescent in the family (Elam et al., 2016 (Elam et al., , 2017 . For example, a 'difficult' adolescent may evoke less positive parenting than his or her siblings. Indeed, such an evoked effect could cause risk for substance use to differ between adolescents in the same family. If this were the case, it could explain within-family differences in transmission of risk from parent to offspring.
Because the longitudinal dataset used in the current study includes siblings from the same family, we had a unique opportunity to test parenting practices specific to each adolescent in a family and to test mean levels of positive parenting within the family as predictors of offspring adolescent cannabis use. To parse apart parenting that is unique to each adolescent from parenting that is shared between adolescents in the same family we used a multilevel modeling approach that allowed us to distinguish between individual-level and family level parenting effects. If each child's individual characteristics elicit different levels of positive parenting, we would expect an association between each individual child's experience of positive parenting and his or her own cannabis use, relative to other siblings in the family. However, if low positive parenting predicts adolescent cannabis use regardless of evocative effects distinct to each child, we would expect to observe an association between family mean levels of positive parenting and average levels of adolescent cannabis use in the family, with each individual child's perception of positive parenting being less important. To date, no studies have tested individual-level and family level effects of positive parenting on adolescent cannabis use.
Given these gaps in knowledge, the aims of the present study were to test (a) whether positive parenting practices mediate effects of parental cannabis use history on offspring cannabis use, (b) whether effects differ for parental cannabis use versus parental CUD, and (c) whether parenting effects are unique to each adolescent in a family or are common among adolescents in the family. To address these aims, we tested five hypotheses. First, we tested the hypothesis that parental cannabis use history (an umbrella term for parental CUD and parental cannabis use without CUD) would directly confer risk for adolescent cannabis use. Second, we tested the hypothesis that parental cannabis use history would be related to lower levels of positive parenting. Third, we tested the hypothesis that lower levels of positive parenting would prospectively predict increased risk of adolescent cannabis use. Fourth, we tested the hypothesis that positive parenting would mediate the effect of parental cannabis use history on adolescent cannabis use. Fifth, we predicted that parental CUD would be more strongly related to lower levels of positive parenting and adolescent cannabis use than parental cannabis use without CUD. In addition, the third aim of the current study was to explore the effects of positive parenting on adolescent cannabis use at the individual and family levels. However, given the lack of previous research on this topic, we had no specific hypothesis about whether this effect would occur at the level of the individual adolescent or at the level of the family.
Method Participants
Participants were drawn from the third generation of a multigenerational longitudinal study of families with alcohol use disorder and matched controls. For full details regarding the design of the original study, see Chassin, Barrera, Bech, and Kossak-Fuller (1992) . Youth from the third generation were assessed over four waves, from 2000 to 2012. Data collection began when youth were ages 5-17 (M ϭ 7.4, SD ϭ 2.4). Because the focus of the present study is on adolescent cannabis use, participants selected for the current study were adolescents who reported on their cannabis use and were between the ages of 13 and 19 (M ϭ 16.3, SD ϭ 1.84) at the final wave. Study participants who were younger than 13 or This document is copyrighted by the American Psychological Association or one of its allied publishers.
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older than 19 were not included in analyses. Descriptive data on included participants (n ϭ 363) versus participants who met age criteria for the current study but attrited before the final wave of data collection (n ϭ 67) are presented in Table S1 . Analyses comparing included and attrited participants showed two main differences: (a) attrited participants were on average one year older than other participants, and (b) attrited participants were more likely to have parents who had used cannabis but never met criteria for CUD (Table S1 ). However, attrited participants did not differ on any other variables. For example, attrited participants were not less likely to have a parent who never used cannabis, nor were they more likely to have a parent with CUD. Most importantly, there were no significant differences between included and attrited participants in terms of the outcome variables (positive parenting and adolescent cannabis use). The 363 adolescents included in the study were from 250 families, with between one and four adolescents from each family (M ϭ 1.73, SD ϭ 0.75). Of the 363 adolescents, 48.9% were female, 60.4% were Non-Hispanic Caucasian, and 29.9% were Hispanic. Participants had a mean age of 11.6 (SD ϭ 1.40, range 9 -16) at the second wave of adolescent data collection, when positive parenting was measured, and 16.3 (SD ϭ 1.84, range 13-19) at the final wave of data collection, when adolescent cannabis use was measured. Characteristics of all participants are presented in Table 1 .
Recruitment
Recruitment for the original study is explained in detail in Chassin et al. (1992) . Children of parents with AUD and their families were recruited for the larger study using court records, community telephone screenings, and HMO questionnaires. The parents in these families were the first generation of participants ("G1s"), and they were diagnosed with substance use disorders using Diagnostic and Statistical Manual of Mental Disorders, third edition (DSM-III) criteria from structured diagnostic interviews (DIS-III: Robins, Helzer, Croughan, & Ratcliff, 1981) . Control families (families with no parental AUD) were matched and recruited via telephone surveys from the same neighborhoods as the families with AUD. These controls were matched on children's age (the second generation of participants, "G2s"), family composition, ethnicity, SES, and neighborhood. Parents in the current study were G2s from the original families, and adolescents in the current study were their children (the third generation of participants, "G3s"). Adult participants (G2s) gave consent, and adolescents (G3s) gave assent to be interviewed as part of the larger study, and the Arizona State University Institutional Review Board approved of all protocols used in the study.
Measures
Parental cannabis use history. Parental CUD diagnoses were obtained from adolescents' biological custodial parents using a computerized version of the Diagnostic Interview Schedule IV (DIS IV: Robins et al., 2000) . If one parent was not interviewed, the other parent was interviewed and lifetime diagnoses were obtained using the Research Diagnostic Criteria (RDC: Andreasen, Endicott, Spitzer, & Winoker, 1977) . If any parent was diagnosed with cannabis abuse or dependence at any time over the course of three waves of data collection (average parent ages 21.1, 25.7, and 34.1 years), that parent was coded as positive for history of CUD, consistent with current DSM-5 diagnoses. With the exception of two parents who no longer met criteria for CUD after having children, all parents coded positive for history of CUD met criteria for the disorder while they were parents. All parents were also asked about their history of cannabis use (i.e., "What's the most you've ever used") at each wave of data collection. Responses for this item ranged from (0) never to (7) every day. With the exception of one parent who no longer reported using cannabis after having a child, all parents who ever used cannabis continued to use after becoming parents.
Parental cannabis use history was coded into three categories: (0) neither parent ever used cannabis (n ϭ 107; 29.5% of the sample), (1) at least one parent used cannabis but no parent ever met criteria for CUD (n ϭ 157; 43.3% of the sample), and (2) at least one parent had a history of CUD (n ϭ 99; 27.3% of the sample).
Positive parenting strategies. Adolescents reported on their mother's and father's parenting, separately, at the second wave of data collection when they were on average almost 12 years old (mean age ϭ 11.6, SD ϭ 1.40) and before most adolescents initiated cannabis use. Specifically, youth completed measures of Note. Means with different subscripts within parental cannabis use groups are significantly different at p Ͻ .05. a Parent education is an ordered categorical variable where higher scores indicate higher levels of education; mean level in total sample indicates graduated high school and completed some vocational/technical school. b Positive parenting is a factor score, where negative scores indicate low levels of positive parenting, a score of zero is near the mean, and positive scores indicate high levels of positive parenting. This document is copyrighted by the American Psychological Association or one of its allied publishers.
parental support, parental monitoring, and parental consistency of discipline for their mothers and fathers separately. Each of these measures is described below. As in prior research, children tended to rate their mothers' and fathers' parenting styles similarly (Simons & Conger, 2007) . In the current sample, mothers' and fathers' parenting scores on each measure were highly correlated (r Ͼ .6). Because mothers' and fathers' parenting were highly correlated and because we did not have specific hypotheses about differences between mothers' and fathers' parenting, we aggregated parenting reports by taking the mean of mother's and father's scores for each measure. These aggregated scores were then used to create a latent positive parenting factor with three indicators: parental support, parental monitoring, and parental consistency of discipline. Standardized factor loadings for the three indicators were high (0.7, 0.7 and 0.8, respectively), and the coefficient alpha was good (.74). As the model was fully saturated, fit indices are not available, but the coefficient alpha and factor loadings can be interpreted in the absence of fit indices and indicate good model fit.
Parental support. Seven items indexing parental support were taken from the Network of Relations Inventory and included items such as "How much can you count on your parent to be there when you need them" Furman & Buhrmeister, 1985; King & Chassin, 2004) . These items were rated on a 5-point scale (1 ϭ little to none, 5 ϭ the most possible) and were scored such that higher scores indicate higher levels of support. Coefficient alphas for reports of mothers' and fathers' support were 0.88 and 0.89, respectively.
Parental monitoring. Parental monitoring was taken from a measure assessing what adolescents think parents know about their activities and interests (Lamborn, Mounts, Steinberg, & Dornbusch, 1991) . This included 5 items such as "How much does your parent know about who your friends are," which were scored on a scale from (1) didn't know at all to (5) knew all the time. This measure was scored so that higher scores indicate higher levels of parental monitoring. Coefficient alphas for reports of mothers' and fathers' monitoring were 0.82 and 0.88, respectively.
Parental consistency of discipline. Parental consistency of discipline was taken from the Children's Report of Parental Behavior Inventory (CRPBI: Schaefer, 1965) . These 10 items assessed parents' consistency of discipline on a scale ranging from 1 ϭ strongly disagree to 5 ϭ strongly agree, and included items such as "My parent soon forgets the rules he/she has made." Items were scored so that higher levels indicate more consistent discipline. Coefficient alphas for reports of mothers' and fathers' consistency of discipline were 0.83 and 0.80, respectively.
Adolescent cannabis use. Adolescents indicated the most frequently they had ever used cannabis in their lives at the final wave of data collection (mean age ϭ 16.3, SD ϭ 1.84). Response options were 0 ϭ never used (76.9% of sample), 1 ϭ used 1-2 times (9.9%), 2 ϭ used 3-5 times (3.3%), 4 ϭ used more than 5 times, but less than monthly (3.0%), 4 ϭ used 1-3 times per month (2.4%), 5 ϭ used 1-2 times per week (0.9%), 6 ϭ used 3-5 times per week (3.6%), 7 ϭ used every day (0%). Answers to this question were coded into three categories: (0) "Never used" (n ϭ 280; 76.9% of the sample); (1) "Used less than monthly" (n ϭ 60; 16.2% of the sample); and (2) "Used monthly or more" (n ϭ 23; 6.9% of the sample). This variable was treated as an ordered categorical variable in all analyses. Only 9 out of the total 363 participants reported any cannabis use prior to the final wave of data collection, and 7 of these reported an increase in use from the second to final wave. To establish temporal precedence for mediation, we analyzed the data with and without the 2 participants whose use remained the same, and results were unchanged. The prospective design of the study allowed us to test whether parenting in childhood predicted cannabis use in adolescence.
Demographics. Adolescents' sex, ethnicity, and age at the fourth wave of data collection, when adolescent cannabis use was measured, were included as covariates in all models as they have been found to be related to parenting practices and adolescent cannabis use (Chen & Jacobson, 2012; Park & Bauer, 2002; Svensson, 2003) . Ethnicity was a binary variable, where 0 ϭ White (non-Hispanic Caucasian) and 1 ϭ Nonwhite (Hispanic or any minority race).
Parental education. Parents self-reported their highest level of education at the third wave of data collection, when parents were an average age of 34.1 years old. By this age, most parents have attained their highest level of education. The responses ranged from 1 ϭ 8th grade or less, to 11 ϭ completed graduate or professional school. This variable was included as a covariate as parental education has been associated with both cannabis use and parenting practices (Wills, McNamara, & Vaccaro, 1995) .
Parental alcohol use disorder (AUD). Recruitment for the original study oversampled families with parental AUD, and so we included parental AUD as a covariate. The Diagnostic Interview Schedule IV was used to obtain lifetime diagnoses of DSM-IV alcohol abuse or dependence from parents (Robins et al., 2000) . If one parent was not available for interview, he or she was diagnosed via spousal interview via the Research Diagnostic Criteria (RDC: Andreasen et al., 1977) . Families were classified as positive for parental AUD if one or both parents ever met criteria for a DSM-IV diagnosis of alcohol abuse or dependence at any of the three waves of parental data collection, which occurred when parents were on average 21.1 years old, 25.7 years old, and 34.1 years old. This binary AUD variable was used as a covariate.
Data Analytic Plan
First, we tested whether parental cannabis use history (no use, use, and CUD) was associated with adolescent cannabis use (never used, used less than monthly, used monthly or more) using ordered logistic regression with full information maximum likelihood (FIML). Parental cannabis use history was dummy coded to compare differences between groups, with the "never used" category (no parental use) initially used as a reference group and then the "used but never met criteria for CUD" category (parental use) used as a reference group. Then, we tested whether positive parenting mediated the effect of parental cannabis use history (no use, use, and CUD) on adolescent cannabis use (never used, used less than monthly, used monthly or more).
Because some adolescents came from the same family, their cannabis use data were correlated. To determine how similar siblings within a family were to each other in terms of cannabis use, we fit an unconditional proportional odds model to the adolescent cannabis use data and obtained the intraclass correlation (ICC; Snijders & Bosker, 1999) . The ICC was 0.315, which indicates that 31.5% of the total variation in adolescent cannabis use was attributable to family level differences. To account for this This document is copyrighted by the American Psychological Association or one of its allied publishers.
clustering and to differentiate individual-level and family level effects, we used multilevel modeling. Using this approach, each variable in our model was assessed either at the individual level (the value was specific to each adolescent, regardless of whether they came from the same family) or at the family level (the value was the same for adolescents in the same family but differed for adolescents from different families). The family level represents level 2 and the individual level represents level 1, as individuals (level 1) are nested within families (level 2). Therefore, the mediation model we used is called a 2-1-1 model, with parental cannabis use history (predictor) measured at level 2, positive parenting (mediator) at level 1, and adolescent cannabis use (outcome) at level 1. More specifically, we fit a 2-1-1 mediation model in the framework of an unconflated multilevel model approach (Preacher, Zyphur, & Zhang, 2010; Tofighi & Thoemmes, 2014) . This model was fit using Mplus 7.11 (Muthén, & Muthén, 2007) with FIML. The indirect effects of parental cannabis use history on adolescent cannabis use through positive parenting were tested using RMediation (Tofighi, & Mackinnon, 2011) .
Although the mediator and outcome in a 2-1-1 model are measured at level 1, each level-1 variable has two different sources of variability: variability attributable to family mean differences (level-2 variability) and variability attributable to individual-level differences within the family (level-1 variability). The unconflated multilevel model approach disentangles the level-2 (family level) effect and level-1 (individual-level) effect by decomposing each of the level-1 variables into two parts, family mean (capturing level-2 variability) and individual deviation from the family mean (capturing level-1 variability), and replacing the original level-1 predictor with the two parts. In this way, the unconflated multilevel model approach takes into account that the relation between two variables may be different at different levels. For example, the association between each individual adolescent's unique experience of positive parenting and his or her own cannabis use relative to other siblings (individual-level relation) may be different from the association between the mean level of positive parenting reported by all adolescents in the family and the mean level of cannabis use of all adolescents in the family (family level relation). To examine these distinct effects, we parsed the parenting mediator into a family level variable (by averaging reports from adolescents in the same family) and an individual-level (adolescentspecific) variable, representing the variability in parenting that was unique to each adolescent relative to other siblings in the family. Because level-2 variables (family means) can only be correlated with other level-2 variables and level-1 deviation variables (individual deviations from the family mean) can only be correlated with other level-1 variables, parsing the level-1 mediator into family mean and individual deviation from the family mean enabled us to test the effect of the mediator (positive parenting) on the outcome (adolescent cannabis use) at the family level and at the individual level separately.
To control for potential confounding variables, we included adolescent sex, ethnicity, and age at cannabis use measurement, as well as parental education as covariates in all models. Adolescent age was partitioned into family mean and individual deviation from the family mean. Sex and ethnicity were individual-level variables and parental education was a family level variable.
Additionally, because our sample was originally recruited to study alcohol use disorder (AUD), there was a high rate of parental AUD in the current sample. Therefore, parental AUD was included as a family level covariate in the main analyses. However, parental cannabis use disorder and parental AUD had a high correlation (.6), and the mechanisms related to AUD are also important for cannabis use disorder. Therefore, we also analyzed the data without parental AUD included as a covariate. The results of the supplemental analyses without parental AUD included as a covariate are noted in the text and can be found in Table S3 .
For multilevel models with categorical dependent variables, Mplus does not provide fit indices such as RMSEA, SRMR, CFI, and TLI. To examine the goodness of fit of our final model, we examined the model-predicted cannabis use category for each adolescent and compared it with the observed cannabis use category for each adolescent. This allowed us to obtain classification accuracy as a measure of goodness of fit. The model classified 82.7% of the adolescents into the correct use categories (no use, less than monthly use, monthly use or more).
Results

Descriptive Analyses
Means and standard deviations on all measures are presented in Table 1 . Table 1 also shows that there were statistically significant differences between the three parental cannabis use history groups in terms of adolescent cannabis use and positive parenting, with the parental CUD group showing the highest rates of adolescent cannabis use and lowest rates of positive parenting. Table S2 shows correlations between all variables.
1
Positive Parenting as a Mediator of the Relation Between Parental Cannabis Use History and Adolescent Cannabis Use
First, we estimated the association between parental cannabis use history and adolescent cannabis use, controlling for adolescent age, gender, and ethnicity, parent education, and parental AUD. This represents, in mediation terms, the total effect (the effect of the predictor on the outcome). Adolescents whose parents used cannabis but never met criteria for CUD were not statistically significantly more likely to belong to a higher cannabis use group than adolescents whose parents never used cannabis (adjusted odd ratio [AOR] ϭ 2.1, p ϭ .17). However, adolescents whose parents met criteria for CUD had significantly greater odds of belonging to a higher cannabis use group, compared with adolescents whose parents never used cannabis (AOR ϭ 5.2, p ϭ .014). Similarly, adolescents whose parents met criteria for CUD had greater odds of belonging to a higher cannabis use group, compared with 1 Table S2 shows statistically significant negative correlations of the positive parenting factor score with parental cannabis use history and adolescent cannabis use. In addition, each individual dimension of positive parenting was negatively correlated with parental cannabis use history (monitoring: r ϭ Ϫ.25, support: r ϭ Ϫ.16, consistency of discipline: r ϭ Ϫ.20) and with adolescent cannabis use (monitoring: r ϭ Ϫ.33, support: r ϭ Ϫ.26, consistency of discipline: r ϭ Ϫ.19). Each of these negative correlations was statistically significant at p Ͻ .001. This document is copyrighted by the American Psychological Association or one of its allied publishers.
adolescents whose parents used cannabis but never met criteria for CUD (AOR ϭ 2.5, p ϭ .037). Next, we included positive parenting as a mediator in the model. After accounting for positive parenting, the association between parental cannabis use and adolescent cannabis use was reduced but the pattern of results was similar (Table 2 ). For example, even after including positive parenting in the model, adolescents of parents who met criteria for CUD still had higher odds of belonging to a higher cannabis use group, compared with adolescents of parents who never used cannabis (AOR ϭ 3.62, p ϭ .047). However, after including positive parenting in the model, adolescents of parents who met criteria for CUD were no longer statistically significantly more likely to belong to a higher cannabis use group than adolescents whose parents used cannabis but never met criteria for CUD (AOR ϭ 1.87, p ϭ .13).
In addition, we found that parental cannabis use history had a statistically significant effect on the mean family level of positive parenting. Parents who met criteria for CUD had significantly lower levels of positive parenting than did either parents who never used cannabis (b ϭ Ϫ0.28, SE ϭ 0.12, p ϭ .018) or parents who used cannabis but never met criteria for CUD (b ϭ Ϫ0.23, SE ϭ 0.10, p ϭ .017). However, there was no significant difference in positive parenting levels between parents who used cannabis but never met criteria for CUD and parents who never used cannabis (b ϭ Ϫ0.05, SE ϭ .10, p ϭ .59).
Finally, we examined the effect of positive parenting on adolescent cannabis use at the family level and individual level separately. We found a significant effect at the family level when controlling for parental cannabis use history, such that families with lower mean levels of positive parenting tended to have adolescents with higher levels of cannabis use (AOR ϭ 0.32, p ϭ .001). However, the effect of positive parenting on adolescent cannabis use at the individual level was not significant (AOR ϭ 0.79, p ϭ .49). This indicates that the average report of positive parenting aggregated from all adolescents within a family was predictive of adolescent cannabis use, but each adolescent's unique perception of parenting behaviors (relative to his or her siblings' perception) was not crucial in predicting each adolescent's unique cannabis use (compared to other siblings within the family).
Results for the full mediation model were slightly different when parental AUD was not included as a covariate. These results can be found in Table S3 . When not controlling for parental AUD, the association between parental cannabis use history and positive parenting remained the same. However, the association between parental cannabis use history and adolescent cannabis use changed. Specifically, the difference in rates of adolescent cannabis use between the no parental cannabis use group and the parental cannabis use without CUD group became statistically significant (AOR ϭ 3.66, p ϭ .048; Table S3 ). Likewise, the difference between the parental cannabis use without CUD group and the parental CUD group became statistically significant (AOR ϭ 2.55, p ϭ .020; Table S3 ). Therefore, without AUD in the model, the three parental cannabis history groups all differed in terms of adolescent cannabis use, such that adolescents whose parents had a more severe cannabis use history were more likely to have a higher level of cannabis use.
Indirect Effects of Parental Cannabis Use History on Adolescent Cannabis Use Through Positive Parenting
Finally, there was a significant indirect effect of parental CUD on adolescent cannabis use through positive parenting. Compared with the no parental cannabis use group, parental CUD increased the odds of an adolescent belonging to a higher cannabis use group by 1.37 times through positive parenting (AOR ϭ 1.37, p Ͻ .05, 95% CI [1.04, 2.01]). In mediation terms, this represents the This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
indirect effect. The direct effect of parental cannabis use history on adolescent cannabis use remained significant when comparing these two groups (AOR ϭ 3.62, p ϭ .047), indicating partial mediation. When comparing the parental cannabis use without CUD group to the parental CUD group, parental CUD increased the odds of an adolescent belonging to a higher cannabis use group by 1.30 times through positive parenting (AOR ϭ 1.30, p Ͻ .05, 95% CI [1.04, 1.76]). Again, this represents the indirect effect. However, the direct effect of parental cannabis use history on adolescent cannabis use was not statistically significant when comparing these two groups (AOR ϭ 1.87, p ϭ .13), indicating that low positive parenting fully mediated this effect. In contrast, there was no significant direct or indirect effect of parental cannabis use history on adolescent cannabis use when comparing the parental cannabis use without CUD group to the no parental cannabis use group. Thus, low positive parenting mediated the association between parental CUD specifically and adolescent cannabis use. Figure 1 shows the full mediation model with all path coefficients.
Discussion
The current study makes three important contributions. First, this study provides the first evidence for low levels of positive parenting as a mediator of the intergenerational transmission of cannabis use. Second, we showed that a parental history of CUD confers significantly greater risk for adolescent cannabis use than does a history of parental cannabis use without CUD, and that lower levels of positive parenting mediate the effect of parental CUD (but not parental cannabis use without CUD) on adolescent cannabis use. Third, we found that positive parenting predicted adolescent cannabis use at the family level, but not at the individual level. These findings are important as they have implications for the prevention and treatment of adolescent cannabis use, as well as for future research on the development of cannabis use problems.
Our finding that low positive parenting mediates the relation between parental CUD and adolescent cannabis use is consistent with previous studies showing that low positive parenting mediates the effects of parental alcoholism on adolescent offspring alcohol use (Chassin et al., 1993 Handley & Chassin, 2013; Latendresse et al., 2008) . Although it makes sense that intergenerational cannabis transmission occurs through mechanisms similar to other drugs, it is especially important to demonstrate these effects for adolescent cannabis use, given the increasingly permissive cannabis climate and increased cannabis legalization in the U.S. (Hopfer, 2014) . The current study thus provides evidence for the overarching theory that parents with CUD transmit risk for cannabis use to their offspring in part through low positive parenting practices.
In addition, the current study found different effects of parental CUD versus parental cannabis use without CUD on adolescent cannabis use. Only parental CUD, specifically, was associated with a heightened risk for adolescent use, over and above the effect of parental AUD. Adolescents of parents who used cannabis but never met criteria for CUD, on the other hand, were not significantly more likely to have a higher level of cannabis use than adolescents whose parents never used cannabis. This may be because CUD reflects a stronger dose of genetic and environmental risk factors than does the more normative behavior of cannabis use. However, we would caution against concluding that parental cannabis use without CUD is harmless. In the current sample, parental cannabis use of any kind and parental AUD were very highly correlated (r ϭ .55), and 90.4% of parents who met criteria for AUD also used cannabis. Therefore, the inclusion of AUD as a covariate may represent an overcontrol that masks important differences between the parental cannabis use groups (Meehl, 1971) . When parental AUD was not included as a covariate, Figure 1 . Path diagram of full mediation model, controlling for adolescent sex, age, and ethnicity, parental education, and parental alcohol use disorder. Path estimates marked ‫ء‬ are significant at p Ͻ .05, and path estimates marked ‫ءء‬ are significant at p Ͻ .01. Each path from parental cannabis use history to adolescent cannabis use is labeled with the indirect effect, with the direct effect in parentheses (estimate for the effect of parental cannabis use history on adolescent cannabis use, controlling for positive parenting). This document is copyrighted by the American Psychological Association or one of its allied publishers.
adolescents with a parental history of cannabis use without CUD were still less likely to use cannabis than adolescents of parents with CUD. In addition, adolescents of parents who used cannabis but did not meet criteria for CUD were significantly more likely to have a higher level of cannabis use than adolescents whose parents never used cannabis. Thus, we note that parental use without CUD may still confer risk for adolescent cannabis use, though this is difficult to disentangle because of high comorbidity between parental AUD and parental cannabis use. In addition to finding a stronger effect of parental CUD than parental cannabis use without CUD on adolescent cannabis use, our results showed that parental CUD was associated with lower levels of positive parenting, and low positive parenting mediated the effect of parental CUD on adolescent cannabis use. This finding could be interpreted as conflicting with null results from the one previous study examining parental monitoring as a mediator of the relation between parental cannabis use and adolescent offspring's cannabis use; that study found that although parental cannabis use was related to poorer monitoring, poorer monitoring did not mediate the effect of parental cannabis use on adolescent cannabis use (Kerr et al., 2015) . However, the discrepancy between this prior study and the current results could be attributable to three important methodological differences. First, the previous study measured parental cannabis use during parents' own adolescence rather than when they were parents, which likely resulted in an attenuated effect of parental cannabis use on parenting and offspring use. Second, the previous study did not differentiate between parental CUD and parental cannabis use without CUD, so it could be that few parents in that sample had the more severe cannabis use history of CUD. Third, the previous study only examined parental monitoring as a mediator, whereas positive parenting in the current study encompassed parental support, monitoring, and consistency of discipline. It may be that this more comprehensive measure of positive parenting behaviors is a stronger predictor of adolescent cannabis use. Thus, the current study adds to the literature by demonstrating low positive parenting as a mediator of the effect of parental CUD on adolescent offspring cannabis use.
In addition, the finding that parental CUD, but not parental cannabis use without CUD, was associated with low levels of positive parenting is noteworthy. Parents who met criteria for CUD provided less positive parenting than did parents who used cannabis but never met criteria for CUD. In fact, parents who used but never met criteria for CUD did not differ significantly in their support, monitoring, and consistency of disciplining their children from parents who never used cannabis. This may be because CUD interferes with role responsibilities in a way that less problematic cannabis use does not. Alternatively, CUD may be associated with personality characteristics that impair parenting. In any case, this finding suggests that cannabis use alone may not impair parents' ability to engage in positive parenting practices. Therefore, parenting interventions may be most beneficial for families with parental CUD.
Finally, our finding that low levels of positive parenting predicted adolescent cannabis use only at the family level (and not at the individual level) indicates that although family mean levels of positive parenting predict greater adolescent cannabis use, lower levels of positive parenting unique to each adolescent within a family were not associated with each adolescent's unique cannabis use relative to his or her siblings. This finding may be inconsistent with the interpretation that the association between low positive parenting and adolescent cannabis use is due to an active geneenvironment correlation, in which adolescents' genes both predispose them to substance use and evoke low positive parenting from their parents (an evoked effect). Although there is substantial evidence in the substance use literature for evoked parenting effects (i.e., Elam et al., 2016 Elam et al., , 2017 , our finding of a medium family level effect size for the effect of positive parenting on adolescent cannabis use and a very small individual-level effect size suggests that such evoked effects may not account for the association between low positive parenting and adolescent cannabis use. Instead, it may be that low positive parenting causes adolescent cannabis use, independently of a child's genotype. However, it is also possible that adolescents within the same family evoke similar parenting behaviors, given that they share roughly 50% of their genes with one another. Additionally, behavior-genetic designs are still needed to rule out other types of gene-environment correlations that could account for the association between parenting and adolescent cannabis use. For example, it could be that parents' genes influence both their own positive parenting behaviors and their adolescent offspring's substance use, resulting in an association between low positive parenting and adolescent cannabis use that is explained by genetic factors. Such an effect would constitute a passive correlation between a genotype and an environmental factor. Future research could use twin designs to determine whether the observed effect of positive parenting on adolescent cannabis use is genetically mediated.
Strengths, Limitations, and Future Directions
Methodologically, there are many strengths of the current study, including the longitudinal, multigenerational sample; the utilization of a multilevel model approach to parse apart individual from familial variability in positive parenting; and the thorough assessment of parental cannabis use and CUD over three waves of data collection. However, there are also several limitations to consider. First, the rate of cannabis use in this sample of youth ages 13-19 was 23%, and only 7% of the sample reported monthly or greater use. Although these rates of use are relatively typical for this age group according to the National Survey on Drug Use and Health (NSDUH; Center for Behavioral Health Statistics & Quality, 2016), findings may differ for samples with higher rates of adolescent cannabis use. Second, the current study relied on selfreports of adolescent cannabis use. Future studies might confirm cannabis use with biological measures, given findings of both underreporting and overreporting of substance use in adolescent samples (Williams & Nowatzki, 2005) .
Third, although a strength of the current paper is the comparison of parental cannabis use with parental CUD, it is possible that family density of parental cannabis use and CUD may influence the effect of parental cannabis use history on parenting and adolescent cannabis use. Because of sample size, we were underpowered to test interactions between parental cannabis use history and family density. However, future studies could examine whether effects of parental cannabis use history on parenting and adolescent cannabis use differ depending on whether one or both parents has a cannabis use history, and whether having one nonusing This document is copyrighted by the American Psychological Association or one of its allied publishers.
parent buffers against the effects of the other parent's cannabis use on offspring use. Fourth, because nearly all parents in the current study who used cannabis did so during their children's lives, our results cannot answer whether cannabis use and CUD prior to becoming a parent similarly elevate risks for low positive parenting and offspring cannabis use. Likewise, the stability of parental CUD diagnoses in the current sample made it impossible to determine whether the timing of parental CUD is important for parenting and adolescent cannabis use. Given that parental cannabis use history and low positive parenting are likely to be more strongly associated if they occur concurrently, future research should examine risk for adolescent cannabis use in families with parents who have quit using cannabis or recovered from CUD prior to having children. In addition, future studies could investigate whether parental cannabis use that occurs during offspring's childhood versus adolescence has different effects on positive parenting and adolescent cannabis use.
Finally, although one of the strengths of this study is its prospective measurement of parental cannabis use and CUD, these measures were collected roughly 10 to 20 years ago, before the movement toward legalization and changes in cannabis potency (El Sohly et al., 2016) . It could be that as cannabis becomes more potent, recreational use may begin to interfere more with parenting in future generations (Meier, 2017) , even for parents who never meet criteria for CUD. Likewise, adolescent cannabis use data were collected between 2000 and 2012, before the first state laws legalizing recreational cannabis use at the end of 2012. It is possible that as cannabis use becomes more normative, sociocultural factors such as greater acceptance and availability of cannabis may account for more of the variance in adolescent use, and parenting effects may be diminished. Future research should investigate the effects of such changes on the intergenerational transmission of cannabis use.
In addition to these directions, the current study suggests a number of fruitful paths for future studies with larger sample sizes and greater statistical power. For example, future research could disaggregate and compare the three dimensions of positive parenting (monitoring, support, and consistency of discipline). Although the current study was underpowered to test a multiple mediator model, future studies could test paths from parental cannabis use history to adolescent cannabis use through support, monitoring, and consistency of discipline, measured as separate latent factors. Moreover, interactions between the dimensions may be important, and testing such effects could provide a more nuanced understanding of the relations between the three facets of positive parenting. In addition, a promising future direction may be to further parse the effects of parental cannabis use history and positive parenting by examining mothers and fathers separately to determine whether low levels of positive parenting from mothers and fathers are equally related to adolescent cannabis use. Finally, future research should consider the relation between family and peer factors related to adolescent cannabis use. For example, peer cannabis use is related to adolescent cannabis use, and evidence from our lab indicates that low parental monitoring predicts affiliation with substance-using peers (Elam et al., 2017; Kuntsche & Jordan, 2006) . Given this finding, future studies might consider whether peer cannabis use mediates the effect of positive parenting on adolescent cannabis use.
Conclusions
In summary, the current study adds to the literature by establishing positive parenting as a mechanism of the intergenerational transmission of cannabis use. This is important given research suggesting that adolescent cannabis use heightens risk for neuropsychological decline (Meier et al., 2012) , poor academic performance (Meier et al., 2015; Silins et al., 2014) , CUD (Chen et al., 2005) , and mental health problems including early onset psychosis (Arseneault et al., 2002; Bagot et al., 2015; Caspi et al., 2005) . Understanding how cannabis use and CUD are transmitted from parents to adolescent offspring is critical for prevention of these problems. Our results suggest that there is a specific association between parental CUD and lower levels of positive parenting, and that the mean level of positive parenting in a family is an important predictor of adolescent cannabis use. These findings highlight the need for more family studies of adolescent cannabis use that use a multilevel mediation model approach to clarify risk factors for the development of cannabis use problems.
